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(57) Abstract: A method by which a rubber composition comprising a rubber and a filler is tested for kneaded state which com- 
prises: (1) the step of determining the complex modulus E*(a) of the composition at an arbitrary strain £ a and the complex modulus 
E*( b) thereof at an arbitrary strain £ b different from the strain £ a; ( 2) the step of calculating the filler dispersion index (N) of the 
composition from the complex moduli E*(a) and E*(b) obtained in the step ( 1 ); and (3) the step of comparing a predetermined target 
filler dispersion index (R) with the filler dispersion index (N) calculated in the step (2). 
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i) (2) cfnfn^^»5:t*tTt5, ^tibco 

it (I & S - E a M \Z ffi ^ i" § a 

I 7?*l=Aexp(-Ea/RT) • • • (l) 

Z.(DS, (1) K*5HT, 77 * ffi 3!l iftStt ^ , E attlii ttCDSrttffc 
x*;u=?-, Tte$J£2S^ (° K) , R«^#:^^, AtejtufglScJi 

a T =Aexp (-Ea/RT) ••• (2) 

(2) tC&^T, a T (^7h77^-, E a H ?M j" CD 
ttffc X * ;|/ 3= - , T fi «!l j£ M & (° K) , R«^#5£&, Ateffiti 

[*ti^ttMJ£l*I ( 5 ) ] 

(5) T , ^ A ijfl J5£ & (I) CD £ £ « 

CiSHittfiBfeilfB&JSfcbiii (6) ] 

^tf 5. £<h*_fc£\ I/t^ h'J^^XttCRDS, R S A II, a 
-f^;ay-Xtt©RPA- 2 0 0 0 zfomfe^wzmtf Z> Z\ £ 

«**5«i*s«l5£c9ji§cgtt, ;U£*tffl& A 0 At6#58fr co 
r=/Aft!fi<Z)gflgU 3 9~4 2l{:|¥^^nTl^. £C9fCS(Cfi£ 

m #6 14 * co Til ^ . ^ *n fifi n* A 3 > /\° ^ > hM;: ^ ^ T fi 1 & 5 
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ttffl-rs c t*«jif * LVi. sit* mmmm^^^nx^^mmm^ 

A/W> K Sit >Zf)V£ L-TftffltSi^a, in «£ E # ii fT U 

. 8&IW**AoT^7a:^*intt=fAn >A°<? > Ft^£? * bv*. «fc o T 
A zi y n v > H ifilfr £ L . 

mm%3fe.mfe, UJT* MJynitCRDSI'a-f^ny- 
XftR PA- 2 0 0 0 Tift5:<!:^pIiT^§. i^fflyi/- 
* *P Jffi ^ A > A ^7 > K £ «fc 1* > ^❖ii^^iiCioT^i^ 
fiftT«*tttt9£ 77 V v7 h 7 7 * a rSr^a?), ffiSEjS (1) 
, (2) <fc 0 *S1£{fcx*;i^- (Ea) £#tiiT£ 0 

a-f^7Dy-X'ttORPA- 2 0 0 OTIt ^ J6 * }JP Bit 3* A 
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is (5) tm# ;? -(DMmfcw-Wifr e , t^kse^ 

. i^Aii^i (i) ojgjs^taiifi^jta cm) sr^ju-rs. 

I 7) * (T) I = Aexp (-M/RT) 
C77':*g«fite^ A : R: %W^.^L. T : i^lg (° K 

) 3 

[it^nn (7) ] 

^(Ditmum (7) Ttt. ^#>ts:££ ntznmvtm mmm (p) 

fglK (M) 

(P) te, ii^. ?a =f a *a (i) tm 
mvkmmfexm (5) ^^tXMiB^^^^ffism^^ttix^i (6) 

fcfeci^K-li, £ A «S # t8 * T 5 « # T ill J£ T £ £ 
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^ffljf^HI (MO) CDfflO^{C$f iSlCffl^S £ 


:®$20SI^te» 1 SIST, (8) llfrfajttfcXii (7 

ie as (m) /gii&ttiBesnit cp) (D&m®, 

BStt, 0. 85-1. 0 3 d LifitRtZ L V*. 

co m (D 2 u r 7 y x u e &m % n 3 . 
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mz> zf &&i&V3<Dm 2 ©$aii^fetc*5ttsxg ( (5) ~ (7) . 

£ £ }^ (8) ) £#A,Tl^T fc£ &C<^£ rf Affi/& 

fewi2 ©ii^fiti, $6fc, # 9! »c $6 s ^Aafill!©! 1 <o 
&l&Jjfe\Z&Vy 2>3LU ( (1) - (3) > $bl: (4) ) Z^/vT 

£ #: A <h , *t & 7 w ^ — £ it tffe X U > • a - ^l/^^> 

> & 3 a (Dmmm t isT mi% &m z nx ^ & mtinffl t & tsmm m 
zf mm? z. 

*%iTffl^btll>Xf l/> • a- ^ V ~7 4 >?k&me>fczi A t 
a- * U 7 4 >&m&&zf A, EPDMlCIf !/>• a- ^1/7 
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7 4 7 — £ i^T^, J*#WK«, tl — '&>7~7yi7. M 

TK^-fft, ^Tk^r-fft, dr -f ft # ;P A , ^r-fftT;^ — «>A, 

^ft*;i/i>^ Afc£tf<*gtf *- 
at* > 7' 7 y * £ L < ffl ^ b ft & . 

, x^l/> • a - tl/7^>|*l^#JAl 0 Ofi*8BK:**bT 
, 3 OliSKKl, ii#«3 0~3 0 0a*SI5, $?£b<te6 0~ 

3 o ommffi. z z iztfrmv < \z i o o~3 o o mmffi&m&xm 
z. t&m&v^. mmfemm t vx\t. ft&'&moijam&mm 

^Mf£ft£, Wfcjflfttefctt. SE^iDEPR, EPDMC^HC 
IK LTftffl $nT^« W*aflft<b«"r*ntfiRriwfillEtt*:Vi. 

:t^ISU^. £ lilt <D^*gt*)3iJTc&ft 
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m. mm&fem* mm&fem* mnm±m. mm. aoisasu mn 
y)ifc&j±mtji£<omixiM&> # % m <d @ & & m u t> & v > m. m t e 

# 18 IHK: 0% £ & «i ffl I U > • a- * U 7 4 >&&m&fazf AS 

-^«f&S (R) *«fct)C/SfcttSi|$JKI8fflSti«l (P) £^&T 
*5 < . 

(1) 7 J ? -ttWt&mm (R) : < £ & XfP 1/ > • a- 

n-;utc:<J:0, l 0 Ot&TT"SilT#bnfc*^HJAl^ft 
^bj&^Ufc, JS***i9 — A h © id ft) y$Vtm <D M#-#c 
£f 14 & fflfl £ L , LT»«3*14s£ < «fc 9 IE flUc te « sfc # 14 $s 

&m (j; d je«s itmm^\tm) E*(a)<t, s*-i:^oTiiw#ffi 

^ (<fc 9 IE W K fci « * 3*14 30 t^*# < ^bT 3 b , * -5 1# 

£0>£*£#j£LT3fc«>£»rW#143s (£0iEflU;:fcJ:1£3!S3i143O 
E *(b) [ ( E * (b) / E * (a) ) x 1 0 0 ] ( £ 0 IE*§tCte 

(I E * (b) l/l E * (a) I) X100) *I*|ltfe57^ 7-»ft 
ttfg^ (R) <hT3o 

lOJI^^l^-^^iiAy- h<0»W#1435©M#-ft#14tt, 
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±13© r^*£#UT»iWBitt*J&*3NtL&^6&#J ±83 
Jjpiftzf A h (38«=fi> h ft W 3&te # © £ 

v-h(D^-fe, ftW#ttsp<z>£te*sat 3 %^±<hte£g&#£it-r ( 

(2) ^^t^Siffig^^ (P) :'>/,t<tfelfl/>-a- 

K<fcD, 1 0 0tKTT8ilT^en&, jnfiitSL 3H«S!K ©ft 

n * = A exp ( - E a/ R T ) 
[77 Ea : ji, frtt © ?g teffc X * ;U ^ - , T : i«5£i& 

S? (° K) , R : A : iffljf ffcJB] , £ 

a T = Aexp (-Ea/RT) 
Car : h 7 T 9 Ea : jt. © m X * )V * - , T: 

1^11 C K ) , R : %WfeWL. A : iffl*i»:Jjn 
A^*6&n5Ea &£Zf&££:£Sft£ftSB&&&8 (P) <h "3~ -5 „ 
±3BiEtt1*aBftIJgratt (P) Ut^hU*;nt8©8#tt 


WO 01/57493 Q Q PCT/JP01/00634 

31 

mm mmmhh <itmmmt, &m\zfotmmfemm*> l < « 

>• a- :t U 7 4 >^II^ft^A«i ^g^T S K BS Lt. T 
IBO*fet:«tO»*fl,T. 7 ^-#ftfct!fefg1fl (N) te^zS/^fz 
ttS8fc#a8tt2iI*f « (M) £3c#>& 0 

(3) 7 << ? -ftmftimgk (N) :4>&<<tfcX3 1 l'>- a- tU7 

ml, t# <?> n & ii m 4fc £ * fln a m t> u < tt 2g fig t , & g ic us i; so 

E * (b) <h CDS"#^ [ (E*(b)/E*(a)) x 1 0 0 ] (cfcDIEfll 
f: Ii ( I E ' (b) I / I E ' (a) I ) X 1 0 0 ) £ 7 j 7-#fH3:Jt« 

(n> «fr*. 

7 >f ^ (N) tt, l^^-^bUy^^a8i©fii3*14tt 
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(4) gjRtt!|g£j§li8 (M) :4>fc<£fcX3=-U>- a- tU7-f 

« (MIB(2) ©Tfe^lW^AfflldclSjtra i;»ric) ©SSSttttJetSUt 

77*=Aexp (-Ea/RT) 
C 77 * : Ea : ji^tt©«tefl:x*;i/3=-, T : mfeM. 

m. (° K) , R : m^^ic. A : hu^^JSD , * \t 
a T = A exp (-Ea/RT) 
Car : is 7 b 7 T 9 $ Ea : % ft <D i£ ttffc X * ;U - , T: 
TlI^M^ (° K) , R : m#£3£. A : ffl*f SfcJI) 
A»&*«)&n5Ea &2gttftffitt!&!£ffi (M) tt5, 

SM^^JESfg^ (M) tt, l/t^h'J^7ail©«?|litKI)l 

^rsa n ^ffl^Tja^-rs ^ £g>«ij£&k:isj££ 
^ ^ ^-a-tttttts cn)/7 ^ (r>= i ~ o . 8 

S*SttffiffiSra«(M)/Stt:KJi8S!S*&«(P) = 1 ~ 0 . 8 5 
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•a) o 

7 4 (n> yy^^-^m^^m (r) omtfii 

~o. 8 <Dm.mn\z&z>m&\t. mm^umm^mm^ nrczi .um. 

£/t> mm^m^mmm (m) cp> omw 

0. 8 5 «fc D fc/hS H«-&fi, ^w^^^^-e^^^nfc^Affi^ 
(K w y ;i/ a* ^ £ b « it & & j& ^ \z & ^ t ^ -r x «7 x ^ a* /h $ 

[ML (1+4) 10 Or] {fi T , ^©aSftSrJLS^tteT^fc 
*5£Wmz>\t. If l/> • a - * 1/ 7 > ^ # A £ # - 
S © » I'j7-t70- (*-#>y77^) £ CD # ® K £ 

@ w t-?z>mmm u > • a- * V7 ^ >&$km&w3 
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N) #\ 

7 >f ^-^mtt^^ (N)/7 -f ^-^Mtt^t^ (R) = 1 - 0 . 8 

(M)/fi**#t6Jfig*B«(P) = 1 ~ 0 . 8 5 

fctKi$mmi£Mmm\zffiKtttf<bnT^2>7n--7-*>tf t y^'t 
b & ±Tmz^T®m3:mmmizwtm$:&ife-r %<dt*. mmmtfji 

&3B£$i*5 £ £fc< , 7^7-»tttt*«IffT, g IS SB £ £ 

*5£WT*m%.vfz3&®.j&m<D7 * ^-ftm&mm (r> &&z$ 
sttttiB££i&4§! (p) t^flfi-r s =f A*ftdc*G)ia^*iaj&s t 
, »its JAau«o7-f 7-»«ttf&a (n) te&ztmmvtm 
temmm (m) tit«tsitttT*«:^oT?, wm-r^^^m^, 
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Kite, •zn&w.Lrzzf&mf&yivy j y-ftm&ftm cm 
mm^m^mmm, (p) &mizj&*bT&<&mw&z>o 

:£f£BJTte> 3l±m.f&V0t LTlfe^lf/^i^lH^t^ft 

^ ^ (r) teg*£tfcS8ffiig*i« ( 

P) SrJRtfK CinS©Ji«££ip<!: LT, 7 y -^MttJi^ (R 
) 33£tf/3;fcteig£#a8*egf&«S (P) <fc, ^BlsSigilsfeBSTfiS 

nrcr/Am^ti<7)7 >r (n) *5«fctK/^fetejgj«« 

n^JCML. ^-©SSW^ttSg £ ftS «fc "5 f~, £ EH it 1$ *K <0 ig 18 

& # , a # w k « , @2-&3fe*$. lute ii s , 7D-7^^>^^x-r 
8-r>^^--y>p-;n?te, a ifa /&#icd -5 -suramin fro t 
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ric&tt, MfEtf>:7 w ^-^iCttlt^ (N) b. 7 J ( 
R) <h£>it (N/R) *« 1 - 0 . 8<Z)$eiSl*K $5 .fctf/Scfcttg** 

*RIBifi8*B« (M) £Stttti8£jg&&g (p) £©jt (m/p) a* 


Z. 
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m \z «t o fa <=> m. jt £ n © t? \t & ^ . 

( E B ) . 43 i t^JE ^*Xig<&- ( C s ) J I S K 6 2 5 3 \Z$£ 

■o T ft f£ -d fa o 

(i) 7^ 7-ftWL&mm 


0. 0016~16Hz 

± 0 . 5mm 

± 0 . 0 5 u m 

9 . 8 1 N 

± 0 . IS 

1 g 

o . i ^50 m/ft 


milium 

wmmm 5 0g (ftQttftrcmmwun<ot£t>frmm<Dtzti>) 

Hkfr 0 . 0 1 6 2 % 

1 0 H z 

$I^2&S 2 5"C (fia?3f!lfltl;:J; 9) 

mm m&mvkm (mm j r>tfm) ( «t k> jEmizitmmw. 

(e •> 

± K <B fli #te KE« K ft W IB O^ffittsJ^^l 0 tttt 

, ^Dttttfctg, £ <h &fflglg IT, ft#J# 
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fern c«fc <o jEm\z\zmm&&m) (e*> (Dm^^w^^m^Lrc 
(2) mm^m^mmm 


MJ 7 h (Dri ft) 

wmmm 


2, OOOmg-cm 

0 . 1 % 7 X — ;l/ P# ffl 


0 g 

1 % 

1 0 H z 

2 1 Ot, 190*0, 1 7 Ot 

1 90tTOJ/7h77^-aT © (03 
) ffi£tfie#tt;&>£Ea((kJ/mol) Offiftftl^ 

<««ifl:x*;i^ 

(1) BI2CD«fc'5»c» filSbfe^ H©fiS^*t"rs«**!i 
(77*) t^^iSc^cDM^^llll^UT^^^o 

(2) WLFOliJ;0> 19 0 tT'O^iffitt? ( rj •) tmWilk 
tWHI^*^5^< y7 h77^^- ( a T ) £ T 5£ £ <0 * a6 , 
J/7h77^^- ( a t ) ©HftStt ( a T = Aexp [-Ea/R( 
T-Tr.f.)] ) J&tefl:x*;i^- (kJ/mol ; E a) ZWiti-? 
5>o 
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WLFS; 

7) T = a T 7) TO 

H/ffiffiJ 1 ~ 6 

[mm^mm,mmm cp) ] 

tf U XD^frit = 7 0 / 3 0 > 3^$|=20] 1 0 0 M * SB t , 

# - # > y ^ y ? [ p a p £ 16 OHG, mt>—#> (W) ®! ] 1 
6 5 « S SB £ , mikMLLT [ i& p a p £ PW-380] 7 0 fi » g& 
t*. 8 < >^^- y > D V>, 6 OtTlIl, J)PiMJ*5 

£ 3jp % it SO $ ^ * v Jn Sit A £1 j£ m £ % tz . 

£ <D^?M:^ A£R/£#l£l\J 2 0 git>^'J >tfV. 5 0 h 
>yi/X^^fflVi, 1 60tT'6», &mx* 2 #iPJEL> tKT 5 ft 
m ft; Ml<. Jl»2mm©l 0 c m:8 ©^JJPi^a* A b £r?#7c 0 

V y & 7>ftm<»ttft&&m&RD S TLX/*? I'Jl'T'l''- b&R^X 
lllfclfitt* (77*) £ffia2&#T«!l5£Lfc. 

1" & to "5 , £ (£> Hit @& Jt £ 2 1 0tl;jDlLTirt^2 1 Ott^c 
JltSSTG^IKIfiljfl/, ^ £> & > 2 1 0 "C , 1 90r, 1 7 Ot 

x^mm^^m (77*) striE^ d h 7 7 (a 

t) £#aiUfc 0 A^MlCte, Zlc7)|£lfc>t£ 2 1 O'C^TMUTJil*! 

# 2 1 Ott$^t5lT6^f B 1ffij^L ^ CD 2 1 0 *C 5 1 
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> 2 i ott©i$«it$i^*iTi, - 5 t/^©i^-e i 9 o 
9 ox:r'(Dmm^^m u*) m±4kft-v i 7 or in 

1 7 OtT0|ltttt$ (77*) ©SlJt&frftofc. fit, J/7h 
7T?$>- (ar) £$)5£2&^ (T) t©Hi^f.l^(tOgttftX 

(Ea) m (kj/moo -r * mm^tm^mmm (p) &n 


[7>r ^-^^14fg^ (R) ] 

8^>f t-y>U-JKl 3 0 0 gff ^ n(3 , M 

tLTltl. 5phr, tPBitiEiiftJ £ It; ^ ir 7 — M [ p a p £ 
; *fl»r 1Mb 3*111 (4*) SU 0. 5phr, 7 ^ t7-TT [ iBj 
ift£ ; *F*)$Tilrt:^Xti (HO S3] 1. 0phr£&AL, 70t 

n (D^tinffi zf&m.f8,<&)fr <b . 5 0 h uxm&m t^, 1 6 0 r 

. 8 ^(D^ftTy UXium b , J¥*. 1 mmCDijneit 3 A h & & 
o f LI, ^ (D iin ^ A v — h £ , 1 0mm, fi^3 Oramt 
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(E*) L&U8B## £> > ( £ ) #0 . 0 1 %(Dt%(DDn 

is— h (ck 0 fcii£3fc3|t£$s) E * (a) £ , 

#^<=>, (e) a* 2 % <d t & g>s&#jsh£^ ( £ v) mmizizmm 

3¥tt$s) E '(b) £#86, Tffitf)iSJ; 0 7 ^ 7 (R) * 

R (%)= (E*(b)/E'(a)) x 1 0 0 
< «fc 0 IE flHC « , R (%)= (I E*(b) |/| E'(a) I) XI 00) 


[mmvtm^mmm (m> ] 

Mvy • 5- tf — ;i/-2- y >^m-&^=f a [ifi/>/7o 

tf 1/ XD^)Vlt = 7 0 / 3 0 , 3 ^11=20] 100fi*£P<h, 
#-#>y^y^ [ i$ n°n £ I60HG, (80 mi 3 

0 M » g& <h , l*;f^JtLT [iffi^p PW-3 8 0] 7 OMMffit 

£, ^k^:^^^ (a> a* u - ^ ^t*--, JiaTpgi;) tlx, #f 

£! #3 /3fr SH © 1 . 7 U y hJPBB 2 M A > A U - 5 V - £ ffl V» , 
SiKffjlSS 5 0 < Cf'-&t) : &TSaC Lfe. 5 0, 1 1 0, 2 4 0, 

3 6 o#i<Dy>y7 | ) hB#cD2&^te, fn^m 3 2 *c , 1 4 5 

ffi it »J * ^ £ ft ^ * to USE rf A & l£ #1 £ f# 7c . 

njfefli 1 , ^$s^j2, njfiw 3 *«ktfnns0fl 5 fc£tt*±aa©sB 

B!itig»i*lK:«£SiEil*«» J IS K 6 2 9 9(li^$tlTl^g 
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is (ais) iz£ k> mmvzm a* nfn not, so 

2 4 0 #, 3 6 O^lr^ofc. 
^jgiMHi, J IS K 6299 SnTV>5g«ife (A2g) 

^x-r ho±T»sr2iHiff7a:ofc. jg^B#r B i «^n^*n 24o#, 

3 6 0#T&o£o 

^ , _h IE © jbaffitftl & £ iD fift il#J £ ^ * fc V> * in fift =f A &/$ 
#J^^j2 0g+l->yU>^b, 50 h>7kXl^l^, 16 Ot: 
T6», 2 #tDJE L , tK 5 # & ^ L . Jf*2mm01 0 

cm^O^iJPilt^fASx— b £: f# . 

£ <Z> fln Sit :J A :> - b £ , ig2 5mm©n^Cff^S^T, « 

*g^)|S14^ (77*) £ffiaE*frT«!lJ£Lfc. 

-r^t)-^, 2 i o t; k: jn & l t Ji ft a* 2 1 otts 

^T5ST6»r s 1§jtl/« 2 1 Ot, 1 9 ot, not 

-V<Dmmife&m (t?°) £$J5tb, MfH^ct 0 h 7 t 2 2- (a 
t) §»UlLft. fit, y7h77^- (a T ) <h$I^M^ (T 
) <h(BH«j&>e> JLj&W*(Digttfl:x*;W=|=- (Ea) fit (kJ/mol) fft 
*>^gil*1*tlieii*f« (M) ^WteVTzo 


17 << (N) ] 
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l*m.f$.%) 3 0 o g ^ >?t-y>n- ;Mc:##tttt, $ 
b ^Jpgt^J £ Hit 1 . 5phr, M{£iI£iJ t LT 7 ^ -fe ^ - 

m [^a^ ; ±tomm<t¥j:m («o m o . 5 P hr, / ^ -t ^ 
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# (DWiwm-Vt^ i&QiEmizitmm&vkm) E*(b)^^^, tie© 

D 7<f ^-frMte^tl (N) SIHlLfc. 
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(«fc <0 IE«*K «N (%) = ( I E • (b) I / I E * (a) I ) X 1 0 0 ) 
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